Introduction
Selenium is an essential trace element in humans, with a narrow range between deficiency diseases and toxicity [1] . The marked geographic variation in concentration of selenium in soil accounts for the large variation in the selenium content in food between countries and between different areas in the same country [2] . Hence, selenium nutritional status differs according to the selenium in the food. Often, there is a significant correlation between the selenium in the food and the selenium status of humans and animals [3] .
There are seleniferous areas in Venezuela, but there is lack of information from all other countries. Based on indirect studies carried out in cattle it has been postulated that selenium deficient areas could exist in Buenos Aires [4] . However, there are a few values regarding the selnium content of foods [5] , but none regarding human nutritional status or the content of selenium in the soil.
Problems with methodology to determine selenium account for the lack of information on this subject. Neutron activation analysis is a useful technique for determining trace elements [6] . A radiochemical separation scheme for selenium, previously developed at our laboratory, has been adjusted for blood samples. Therefore, we applied this method to determine the level of selenium in healthy humans from Buenos Aires.
Objectives
We evaluated blood selenium levels in a group of healthy adults living in Greater Buenos Aires to obtain information regarding their selenium nutritional status.
Materials and methods

Subjects
Blood samples from healthy adults (5 whole blood pools and 22 individual samples from 5 females and 17 males), aged 18 to 40 years, were collected with EDTA and prepared for selenium determination.
Selenium determination in whole human blood
Sample preparation
Whole blood samples (2 ml) were lyophilized and weighed. Selenium standards were prepared by weighing drops of a diluted selenium solution on ash-free filter paper and air dried. The samples and standards were pelletized, packed in polyethylene bags and aluminum foil and irradiated for 50 hours at the 40 Kw RA-1 reactor (Constituyentes Atomic Center, Buenos Aires, Argentina), at an approximate thermal neutron flux of 2 10 12 cm -2 seg 1 .
After irradiation and a 2 to 3 week cooling period, the samples and standards were digested with nitric acid using a microwave oven and Parr bombs. Then sulfuric acid and selenium (1 mg) and mercury (100 mg) carriers were added, and they were heated until nitric acid was entirely removed. Finally, they were diluted to 5 N in sulfuric acid, and HgS was precipitated by additioning hydroxilamine clorhydrate (10%) and thioacetamide solution (10%). Selenium coprecipitated with HgS. The precipitates were allowed to stand overnight, then filtered and prepared for measurement using adhesive polyethylene foil.
Measurement of selenium
Selenium was determined using 75 Se (t 1⁄2 = 120 d) with a Hiper Pure Germanium detector (30% efficiency, resolution 1.8 keV for the 1332 60 Co peak) coupled to a multichannel buffer module. The concentration was calculated using software developed at our laboratory. The method was validated using certified reference materials, horse kidney (IAEA H-8) and animal blood (IAEA A-13). The results were in accordance with the certified values (table 1) .
Results and discussion
The selenium concentrations of the five whole blood pools and 22 individual samples are shown in table 2. The mean value for the five whole blood pool was not different from that of the individual data, nor was there any difference between mean values for males and females. Ranges were 0.047 to 0.105 µg/ml for males and 0.055 to 0.072 µg/ml for females.
Selenium was considered a mere environmental toxicant, but since about the mid-twentieth century it has been recognized as an essential micronutrient. While selenium is an essential nutrient, it can be toxic, therfore it is important to know the selenium status of soils, animals, and human beings [2] .
There is a wide range of natural dietary selenium in different parts of the world. In South America, there are seleniferous areas in Venezuela and in the waters of the Orinoco river. There are high-selenium shales in parts of the Andes mountains accounting for some high selenium foods in Venezuela, but there are no data from other South American countries including Argentina [4] . In Chile egg yolks from five different geographic areas are being analyzed for selenium [7] .
Selenium status can be assessed by measuring selenium levels in serum or whole blood or by measuring the indirect indicator activity of glutathione peroxidase. Ruksan and Zenelli prepared a map of selenium-deficient areas in Argentina, based on glutathione peroxidase levels in cattle grazing in areas where "Enteque seco" is endemic [4] . This disease is an enzootic syndrome produced by Solanum malaecoxilum. However, certain nutritional factors and infections can lead to a decrease in the glutathione peroxidase activity as do low selenium levels [8] . Ruksan and Zenelli also believed that there are selenium toxic areas in the provinces of Córdoba and San Luis [4] . These hypotheses were not confirmed through the determination of the selenium content in the soil.
There are no national food composition data for selenium in Argentina. Hack reported some data on the selenium content of wheat grain harvested in five areas of the Province of Buenos Aires from 1993 to 1995. These results showed a wide variation, with a mean value and ranges similar to the German wheat grain [5] . Table 3 shows the values for the provisional content of selenium in eggs and wheat in the United States [9] , published values for selenium for eggs in Chile [7] and for wheat in Argentina [5] .
Analysis of blood samples from individuals from different regions showed a good correlation between their intake of selenium from food and selenium levels in their blood. Whole blood selenium concentration, unlike serum selenium levels is an index of long-term selenium status and does not fluctuate from day to day. Longnecker et al. demonstrated that selenium blood levels reflect usual dietary selenium intake. They found a basal blood selenium level of 0.196 µg/ml in healthy, white males aged 22 to 64 years, with a selenium intake of 80 µg/day; after feeding them a piece of bread containing 206 µg of selenium daily for two weeks, their selenium blood level significantly increased and remained fairly constant for the 52 weeks of treatment and returned to the baseline level 12 weeks after the treatment ended [10] . Hence, selenium concentrations in whole blood may reflect usual selenium intake.
The mean values of the Argentinian group studied, those for the areas with a high incidence of Keshan's disease, and those with variable (high, low, or normal) selenium intakes are shown in figure 1 [3, 8] .
From this preliminary study we concluded that this methodology will allow to determine the selenium nutritional status of humans and cattle in different parts of Argentina. Blood selenium levels in this group of Argentinian healthy adults, living in Greater Buenos Aires, were similar to those published for the population living in areas with an adequate selenium intake. However, it will be necessary to carry out collaborative studies to determine the nutritional status in other areas of Argentina, taking into account the geographic and topographic diversity of the country. Therefore, these results should not be extrapolated to the whole country. Blood selenium level (µg/ml)
